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Abstract
Objectives:  The  goals  of  the  study  were  to  describe  the  MR  imaging  features  of  endometriosis
of the  urinary  tract  and  identify  those  that  suggest  intrinsic  involvement  of  ureteric  wall.
Materials and  methods:  Thirty-ﬁve  women  with  proven  urinary  tract  endometriosis  and  who
had preoperative  MR  imaging  between  2001  and  2011  were  included  retrospectively.  MR  images
were intrepreted  by  one  junior  and  one  senior  radiologists.  To  characterize  the  intrinsic  parietal
involvement,  the  ureteric  circumference  involved  by  the  lesion  of  endometriosis  was  noted.
Results:  Thirty-eight  ureteric  and  13  bladder  lesions  were  analyzed.  They  were  found  in  associ-
ation in  nine  women.  Ureteric  lesions  were  bilateral  in  seven  women.  Of  the  38  ureteric  lesions,
27 were  extrinsic  and  11  intrinsic  at  histopathological  analysis.  Sixteen  women  with  extrinsic
lesions and  10  with  intrinsic  ones  were  correctly  identiﬁed  on  MR  imaging.  When  the  ureter  was
included less  than  360◦ in  the  lesion,  extrinsic  involvement  was  conﬁrmed  in  80%  of  cases.
Conclusion:  MR  imaging  appears  to  be  more  sensitive  (91%vs  82%)  but  less  speciﬁc  (59%  vs  67%)
than surgery  for  the  diagnosis  of  intrinsic  form  of  ureteric  location.
© 2014  Éditions  franc¸aises  de  radiologie.  Published  by  Elsevier  Masson  SAS.  All  rights  reserved.Abbreviations: APN, acute pyelonephritis; ARC, acute renal colic; E,
Imaging; PACS, Picture Archiving Communication System; PH, previous h
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Endometriosis  is  a  common  chronic  gynecological  dis-
ase  which  is  probably  underestimated  and  is  believed  to
ffect  approximately  10%  of  women  of  child-bearing  age,  all
tages  combined  [1].  It  is  deﬁned  by  the  ectopic  presence  of
ndometrium  outside  of  the  uterus  [1].  Deep  subperitoneal
esions  involve  inﬁltration  of  over  5  millimetres  thick  in  the
all  of  the  pelvic  organs  [2].  Curative  treatment  involves  as
omplete  resection  of  the  lesions  as  possible  [3,4].  Urinary
ract  involvement  is  rare  and  is  seen  in  approximately  1%
f  cases  [5],  80  to  85%  of  which  involve  the  bladder  [6—8].
reteric  sites  are  asymptomatic  in  30%  of  cases  and  carry
 risk  to  renal  function  [5,6].  Imaging  has  a  key  preopera-
ive  role  to  play,  MRI  being  the  reference  technique  to  map
he  lesions  [9—11].  The  aims  of  this  study  are  to  describe
he  MRI  signs  of  urinary  sites  of  endometriosis  and  to  iden-
ify  those  suggestive  of  intrinsic  disease  of  the  ureteric
all  in  order  to  assist  surgical  management  as  in  intrinsic
reteric  involvement  surgery  may  require  ureteric  resection
nd  reimplantation.
aterials and methods
opulation
his  was  a  retrospective  study  between  2001  and  2011  on
5  cases  of  surgically  proven  urinary  tract  endometriosis.
he  patients  were  selected  from  the  radiology  databases
rom  two  centers,  the  Necker  Hospital  Adult  Radiology
epartment  and  the  Cochin  Hospital  Gynecology  Depart-
ent  in  Paris.  Preoperative  pelvic  MRI  imaging,  surgical
ndings  and  histological  data  were  analyzed  in  all  patients
ncluded.  Clinical  ﬁndings  including  urological  symptoms
ere  recorded  from  the  medical  records  and  all  of  the
ndometriosis  lesions  were  analyzed  (urinary  tract  involve-
ent  [bladder  and  ureteric]  and  pelvic  disease).  For  bladder
esions,  the  site  (dome,  posterior  wall  or  trigone)  invasion  of
he  ureteric  meati,  contiguous  anterior  uterine  adenomyosis
nd  previous  history  of  laparotomy  were  recorded.  For
reteric  lesions  the  site  on  the  ureter  (iliac,  pelvic  or  mea-
us)  and  whether  or  not  a  contiguous  ovarian  parametrial
r  digestive  lesion  were  present  together  with  dilatation  of
he  excretory  tract  proximal  to  the  lesion  and  atrophy  of
he  renal  parenchyma.  Preoperative  MRI  imaging  attempted
o  establish  invasion  of  the  ureteric  wall  (intrinsic  disease)
r  disease  limited  to  the  adventicia  of  the  wall  (extrinsic
isease).  The  following  analytical  criteria  were  used:
the  contact  circumference  between  the  ureter  and  the
endometriosis  lesion:  the  lesion  was  classiﬁed  as  extrin-
sic  if  this  was  under  180◦,  the  conclusion  depended  on
other  MRI  signs  if  the  circumference  was  between  180◦
and  360◦ and  the  lesion  was  classiﬁed  as  intrinsic  if  the
circumference  was  360◦;
abolition  of  the  peri-ureteric  fat  signal  on  T2  weighted
imaging;
if  the  ureter  was  in  contact  with  a  lesion  causing  extrinsic
compression  or  surrounded  in  a  contiguous  lesion;
the  size  and  rectractile  appearance  of  the  parametrial
nodule.
These  were  mapped  in  order  to  assess  the  severity  of
he  disease  in  the  population.  Macroscopic  perioperative
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ndings  were  recorded:  the  presence  of  a  nodule  or  adhe-
ions,  location  in  the  urinary  tract  and  intrinsic  or  extrinsic
ature  of  the  disease.  We  also  recorded  the  surgical  treat-
ent  for  urinary  lesions,  bladder  resection,  uterolysis  or
reteric  resection  and  reimplantation,  nephrectomy  and
eighboring  resections.  In  all  patients  in  whom  histology  was
arried  out  on  the  resection  specimens,  microscopic  ﬁndings
elating  to  the  level  of  invasion  of  the  bladder  wall  and/or
reteric  wall  were  recoded  to  conﬁrm  whether  the  disease
as  intrinsic  or  extrinsic.  Lesions  were  classiﬁed  as  extrin-
ic  when  the  glands  and  stroma  were  found  peripheral  to
he  urinary  wall  or  in  the  adventitia  and  intrinsic  when  the
lands  in  the  stroma  were  inﬁltrating  the  muscularis  and/or
rinary  mucosa.
RI Technique
he  MRIs  were  performed  on  three  1.5  Tesla  machines:  Signa
.5  T  then  Discovery  MR450  1.5  T  (GEMS,  Milwaukee,  WI  and
agnetom  Espree  1.5  T  Siemens  Medical  Systems,  Erlangen,
ermany).  The  MRI  protocol  used,  preparation  (digestive,
aginal  or  rectal  opaciﬁcation),  the  use  of  injected  con-
rast  enhancement  and  the  presence  or  absence  or  artifacts
ere  recorded.  Images  were  obtained  with  a  multi-element
urface  coil  and  presaturation  bands.  The  investigation
nvolved  T2  weighted  imaging  in  at  least  two  spatial  planes,
xial  sagittal  or  coronal,  a  T1  weighted  image  and  a  T1
eighted  image  with  fat  saturation.  The  T2  weighed  image
ith  repetition  time  of  4000  ms  and  echo  time  of  104  ms
4000/104),  and  T1  spin  echo  images  with  and  without  fat
aturation  (500/10)  were  recorded  from  the  pubic  symphysis
o  the  bifurcation  of  the  aorta  in  3  to  5  mm  thick  sec-
ions  with  a  ﬁeld  of  vision  of  24  ×  24  cm  to  28  ×  28  cm  and
 512  ×  512  matrix.  T2  weighted  echo  gradient  3D  images
ould  be  used  to  replace  the  T2  weighted  spin  echo  views.
wenty-one  patients  received  an  injection  of  0.1  mmol/kg
f  gadolinium  chelates  (Dotarem,  Guerbet,  Roissy,  France).
hirty  patients  had  image  acquisitions  which  included  in
he  pyelocaliceal  cavities,  Uro  MRI  (HASTE  or  TRUFISP  rapid
equence)  and/or  a  T2  weighted  sequence.  These  image
cquisitions  were  performed  with  free  respiration  in  T2
eighted  2D  fast  spin  echo  mode  (2500/406,  tilt  angle  90◦).
n  the  coronal  plane  they  covered  the  bladder,  ureters  and
idneys.  The  image  acquisition  ﬁeld  was  400  mm  with  5  mm
hick  sections  and  a  256  ×  256  matrix.  Image  acquisition
ime  was  35  seconds  and  the  images  were  read  separately
y  both  a  junior  and  senior  radiologist  with  10  years  of
elvic  imaging  experience  blinded  from  the  surgical  and  his-
ological  conclusions.  If  interpretations  were  inconsistent
 consensus  was  reached  between  the  interpretations  by
he  two  radiologists.  Images  were  read  on  a  console  from
he  PACS  (Picture  Archiving  and  Communication  System)  for
hose  recorded  at  Necker  or  from  data  written  to  CD-Rom  for
he  patients  whose  imaging  was  performed  on  the  other  site.
n  6  patients,  the  analysis  was  performed  on  MRI  ﬁlms  con-
aining  all  of  the  images  taken  and  reconstructed  sections
s  the  electronic  data  had  been  lost.tatistical analysis
he  MRI  imaging  conclusions  were  compared  to  opera-
ive  and  histological  ﬁndings  separately.  The  sensitivity  and
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speciﬁcity  of  the  imaging  conclusion  and  the  relevance  of
the  MRI  sign  of  ‘‘surrounding  the  ureteric  circumference’’
were  examined.  The  gold  standard  for  the  study  was  the
histological  result.  The  sensitivity  and  speciﬁcities  of  the
MRI  investigation  and  surgical  examination  was  performed
using  a  Liddell  exact  test  to  compare  paired  populations  [12]
with  comparison  of  sensitivities:  P  >  0.99,  and  comparison  of
speciﬁcities:  P  =  0.75.
Results
Thirty-ﬁve  patients  between  26  and  45  years  old  (aver-
age  age:  33  years  and  5  months)  were  included  in  the
study.  The  characteristics  of  the  population  are  summa-
rized  in  Table  1.  The  average  time  between  MRI  and  surgery
was  6  months,  with  a  range  of  15  days  to  19  months.
In  11  cases,  the  MRI  was  performed  when  the  diagno-
sis  of  endometriosis  was  unknown.  The  indications  for
the  investigations  were  pelvic  pain  (4  cases)  and  uretero-
hydronephrosis  (7  cases).  Dilatation  was  found  from  chronic
low  back  pain  (3  cases),  acute  pyelonephritis  (1  case),
acute  renal  colic  (1  case)  and  hypertension  (2  cases).  In
24  patients,  the  diagnosis  of  endometriosis  was  known,  7
Table  1  Population  characteristics.
Characteristics  Number  of
mean
n  =  35
Percentage
or interval
Presenting  symptoms
Urinary  15  43
Pain  10  28.5
Infertility  10  28.5
Time  from  diagnosis  of
the  endometriosis
3  years
9  months
6  months—
13  years
Symptoms
Bladder
Pollakiuria  7  20
Dysuria  6  17
Cystalgia  3  8.5
Ureteric
APN  6  17
ARC  5  14
Chronic  low  back
pain
3  8.5
Hematuria  3  8.5
HT  3  8.5
Increase  in  symptoms
at time  of
menstruation
28 80
Renal  dysfunction
<  33%  11  (8  left
kidneys/
3  right)
31.5
None  3  8.5
Fertility
Infertility  13  37
Primary  infertility  10  28.5
Parity  0.34  0—4
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ollowing  a  previous  imaging  assessment  (ultrasound  and/or
elvic  MRI).  The  other  17  patients  had  endometriosis  which
ad  previously  been  conﬁrmed  surgically,  in  2  cases  follow-
ng  diagnostic  laparoscopy  and  in  15  who  had  undergone
rocedures  (10  adhesiolyses,  8  cystectomies  and  2  resec-
ions  of  pelvic  endometriosis  nodules  and  1  resection  of
 bladder  nodule).  Two  patients  had  undergone  laparo-
omy  for  hemoperitoneum  due  to  an  endometriosis  lesion,
omplicating  a  pregnancy  in  the  third  trimester.  One  of
hese  patients  had  concomitant  uroperitoneum  and  under-
ent  ureteric  resection  with  reimplantation.  Following
he  MRI  assessment  the  population  was  broken  down  into
2  patients  with  isolated  ureteric  involvement  (63%),  9
atients  (26%)  with  bladder  and  ureteric  involvement  and
 patients  (11%)  with  isolated  bladder  involvement.  The
urgical  treatments  for  the  urinary  lesions  involved  partial
ystectomy  in  11  of  the  13  patients  with  bladder  disease
85%).  Ureterolysis  was  performed  in  18  of  the  38  ureters
nvolved  (47%),  15  underwent  ureteric  or  bladder  resection-
eimplantation  (39%)  and  8  underwent  nephro-ureterectomy
21%).
reteric disease
eventeen  of  the  22  patients  with  isolated  ureteric  dis-
ase  had  unilateral  disease,  14  cases  of  which  were  on  the
eft  side.  Seven  of  the  9  patients  with  both  ureteric  and
ladder  disease  had  unilateral  involvement,  5  cases  on  the
eft.  A  total  of  38  affected  ureters  were  examined.  Thirty-
even  lesions  were  located  in  the  pelvic  portion  of  the
reter  and  one  in  the  iliac  portion.  Two  ureters  also  had
eatal  disease  associated  with  a  bladder  lesion.  Twenty-
ix  cases  of  uretero-hydronephrosis  were  identiﬁed,  20  of
hich  were  unilateral  (17  on  the  left).  Nine  patients  had
n  atrophic  kidney  (5  on  the  left).  The  surgeon  found  an
dditional  ureteric  lesion  preoperatively  in  one  patient  clas-
iﬁed  as  ‘‘isolated  unilateral  ureteric  disease’’  on  imaging.
acroscopically  this  lesion  was  deemed  to  be  intrinsic.  His-
ological  examination  reclassiﬁed  this  lesion  as  extrinsic.
his  case  has  not  been  included  in  the  statistical  calcu-
ations  for  ureteric  disease.  Ovarian,  deep  subperitoneal,
arametrial  and  digestive  disease  classiﬁed  by  histologi-
al  type  are  described  in  Table  2.  The  parametrial  nodules
easured  an  average  of  21.7  mm  along  its  long  axis  (10
o  40  mm).  In  all  cases  these  were  hypointense  on  T2
eighted  imaging,  isointense  in  10  cases  on  T1  weighted
maging,  and  hypointense  on  T1  weighted  imaging  in  18
ases.  Five  nodules  had  hypointense  hemorrhagic  spots  on
1  weighted  imaging  which  was  still  present  on  the  T1
at  Sat  images.  One  nodule  had  hyperintense  spots  on
2  weighted  imaging.  Of  the  38  ureteric  lesions  on  MRI,
7  were  classiﬁed  as  extrinsic  (45%)  and  21  as  intrinsic
55%).  Overall,  histological  examination  conﬁrmed  11  cases
f  intrinsic  disease  involving  29%  of  the  ureters  examined.
oncordance  between  the  MRI,  surgical  and  histological  ﬁnd-
ngs  are  shown  in  Table  3.  MRI  was  more  sensitive  than
urgery  but  less  speciﬁc  to  diagnose  intrinsic  ureteric  dis-
ase.  These  results  are  shown  in  Table  4.  We  examined
he  extent  to  which  the  ureter  was  surrounded  by  the
ndometriosis  lesions  (Figs.  1—6).  Of  the  27  extrinsic  cases
onﬁrmed  by  histology,  52%  were  surrounded  by  less  than
80◦ of  their  circumference  (Figs.  2  and  3) and  30%  between
376  S.  Sillou  et  al.
Table  2  Concomitant  diseases  to  the  endometriosis  classiﬁed  by  histological  diagnosis.
Ureteric  disease
Extrinsic
n  =  27  (%)
Intrinsic
n =  11  (%)
Total
n =  38  (%)
Ovarian  diseases
Ovary  adhering  to  the  ureter 12  (44) 10  (91) 22  (58)
Ipsilateral  endometriosis 11  (41) 4  (36) 15  (39.5)
Compressive  endometriosis  2  (7.5)  2  (18)  4  (10.5)
Deep  subperitoneal  disease
Ipsilateral  uterosacral  ligament  disease  24  (89)  10  (91)  34  (89.5)
Bilateral  uterosacral  ligament  disease  17  (63)  5  (45)  23  (60.5)
Disappearance  of  peri-ureteric  fat  8  (30)  9  (82)  17  (45)
Ipsilateral  parametrial  nodule  18  (67)  10  (91)  28  (73.5)
Retractile  appearance  of  nodule  9  9  18
Contiguous  recto  sigmoid  disease  17  (63)
Table  3 Concordance  of  MRI  results  with  results  of
surgery  and  histological  ﬁndings.
MRI  Surgery  Histology
MRI  vs  surgery 17  E 13 E
4 I
21  I 7 E
14  I
MRI  vs  histology 17  E 16  E
1 I
21  I 11  E
10 I
Surgery  vs  sistology  20  E  18  E
2 I
18  I  9  E
9 I
E: extrinsic disease; I: intrinsic disease.
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as  extrinsic  on  MRI  were  found  to  be  intrinsic  on  histologi-80◦ and  less  than  360◦.  Fifty-ﬁve  per  cent  of  the  con-
rmed  intrinsic  disease  involved  the  circumference  being
urrounded  by  360◦ (Figs.  1  and  6)  and  9%  under  180◦.  Like-
ihood  ratios  depending  on  the  extent  to  which  the  ureter
as  surrounded  by  the  endometriosis  lesions  are  shown  in
able  5.
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Table  4  Comparison  of  sensitivity  and  speciﬁcity  of  MRI  and  s
gold  standard.
Histology  
Extrinsic  Intrinsic
MRI
Extrinsic  16  1  
Intrinsic  11  10
Surgery
Extrinsic  18  2  
Intrinsic  9  9 9  (82)  26  (68)
ladder disease
n  8  cases,  this  was  located  on  the  posterior  wall  of  the
ladder  (62%),  in  3  in  the  dome  (23%)  and  in  2  cases  in
he  trigone  (15%).  Trigone  disease  was  associated  with  inva-
ion  of  the  left  ureteric  meatus  and  in  10  of  the  13  cases
nvolved  nodules  (77%).  Two  cases  involved  sheets  of  inﬁltra-
ion  of  the  bladder  wall  around  a  centimeter  in  size  (15%).
ne  patient  had  micronodules  (5  mm  in  diameter).  Average
odule  size  was  16  mm  along  the  short  diameter  and  25  mm
long  the  long  axial  diameter  and  were  all  hypointense  on
1  and  T2  weighted  imaging.  Four  had  hyperintense  hemor-
hagic  spots  on  T1  weighted  imaging  which  remained  after
at  saturation.  In  5 cases,  gadolinium  enhancement  was  used
hich  demonstrated  invasion  of  the  bladder  musculosa  by
he  endometriosis  lesion.  Four  patients  with  bladder  dis-
ase  had  a  local  adenomyosis  lesion  next  to  the  bladder
esion.  None  had  a  previous  history  of  laparotomy.  One  of
he  4  patients  with  isolated  bladder  disease  had  no  other
eep  subperitoneal  sites  of  endometriosis.  Five  cases  (38%)
ere  classiﬁed  as  extrinsic  on  MRI  and  8  (62%)  as  intrinsic.
ll  of  the  cases  found  to  be  intrinsic  on  MRI  were  conﬁrmed
n  histology.  On  the  other  hand  3  of  the  5  cases  classiﬁedal  examination.  One  case  of  extrinsic  bladder  disease  not
iagnosed  on  MRI  was  found  during  the  surgical  procedure
and  not  included  in  the  study).
urgery  to  detect  intrinsic  disease  against  the  histological
Sensitivity  (%)
(IC 95%)
Speciﬁcity  (%)
(IC  95%)
91  (59—>  99)  59  (39—78)
82  (48—98)  67  (46—83)
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Figure 1. A 28-year-old woman. The MRI was performed for assessment of chronic pelvic pain. Deep pelvic endometriosis with involvement
of the left uterosacral ligament, the rectosigmoid, the parametrium and the left ureter. MRI diagnosed ureteric lesion as intrinsic, and was
conﬁrmed by surgery and histopathology. T2 weighted MR images, a: coronal plane and b: axial plane showing the parametrium nodule
(white arrow), hypointense, and dilatation of the pelvic ureter (black a
around the entire circumference of the endometriosis nodule.
Figure 2. A 30-year-old woman, MRI performed for suspected
endometriosis, showed a severe impairment, with both ovarian
lesions, uterosacral ligaments, torus uterinum, recto vaginal wall
and rectum. The left parametrium involvement was complicated
by left ureteric lesion diagnosed by MRI as extrinsic and conﬁrmed
by histopathology. T2 weighted MR image in the axial plane, showing
the hypointense spike nodule (white arrow) in the posterior perit-
oneal extending to the left parametrium with adhesions to the left
ureter (black arrow), the circumference of which is enclosed over
less than 180◦. The ureter is dilated in its pelvic portion proximal
to the lesion.
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Table  5  Calculation  of  likelihood  ratios  by  extent  to  which  th
Histology  
Extrinsic  Intrinsic  
Circumference  n  (%)
<180◦ 14  (52)  1  (9)  
180◦—  <  360◦ 8  (30)  4  (36)  
360◦ 5  (18)  6  (55)  rrow) above the nodule; c: sagittal plane showing ureter included
iscussion
his  study  has  examined  the  ability  of  MRI  to  diagnose  intrin-
ic  endometriosis  lesions  of  the  urinary  tract,  particularly
reteric,  in  order  to  optimize  surgical  management  and  has
hown  the  technique  to  be  sensitive.
The  results  from  this  study  corroborate  those  published
n  the  literature.  No  patients  had  isolated  endometriosis
isease  in  the  urinary  tract  and  91%  had  multiple  deep
ubperitoneal  lesions.  We  have  not  found  any  cases  of  iso-
ated  ureteric  involvement  in  the  literature  [13]. Ureteric
ndometriosis  is  a  serious  form  of  the  disease  and  may
mpact  on  renal  function  in  30%  of  cases  and  in  the  event
f  uretero-hydronephrosis  the  ipsilateral  kidney  is  lost  in
0%  of  cases  [5,6]. Our  ﬁgures  are  similar  to  these  ﬁnd-
ngs  with  74%  of  cases  of  uretero-hydronephrosis,  31%  with
enal  dysfunction  and  a  radiologically  silent  kidney  in  27%
f  cases.  We  found  asymmetrical  ureteric  involvement  in
ur  series,  61%  affecting  the  left  and  23%  being  bilateral.
his  ﬁnding  is  also  reported  in  the  literature  by  Chapron
t  al.  (58.6%  on  the  left  for  29  unilateral  lesions)  [13]  and
y  Vercellini  et  al.  (a  literature  review  of  125  cases  of
reteric  involvement,  52.8%  affecting  the  left  and  32%  on
he  right)  [14]. This  asymmetrical  distribution  of  ureteric
nvolvement  and  deep  subperitoneal  disease  supports  the
athophysiologic  hypothesis  of  menstrual  tube  reﬂux  asso-
iated  with  anatomic  asymmetry  between  the  right  and  left
emi-pelvises  and  the  action  of  peritoneal  ﬂow  involved  in
e  ureter  is  surrounded.
Likelihood  ratio
LR+
(IC  95%)
LR—
(IC  95%)
0.18  (0.03—1.18)  1.89  (1.22—2.91)
1.23  (0.46—3.25)  0.90  (0.54—1.50)
2.95  (1.13—7.67)  0.56  (0.28—1.09)
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Figure 3. A 39-year-old woman, with preoperative MRI for proven endometriosis (previous laparoscopy with adhesiolysis) with dysmen-
orrhea and secondary infertility. MRI shows a lesion of the uterosacral ligaments and the torus uterinum, of the recto sigmoid and a large
endometriosis cyst measuring, 7 × 5 cm on the left ovary (white arrow). a: coronal T2 weighted: ureter (black arrow) and left renal cavities
are dilated; b: axial T2, no involvement of the ureter into the endometriosis lesion. The diagnosis on MRI is an extrinsic compression of
t  a loss of this of left kidney (20% of total renal function). The surgeon
c rectomy was performed, histological examination showed no lesion of
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Figure 4. A 30-year-old woman, with a proven pelvic endo-
metriosis found surgically discovery after a hemoperitoneum
during the third trimester of pregnancy. No previous history of
endometriosis lesions of the urinary tract. Appearance of right
uretero-hydronephrose in the following months. Assessment of renal
function showed no alteration. Preoperative MR imaging objective
lesions of torus and uterosacral ligaments, extending to the rectum,
right parametrium and inﬁltrating the ureter. Sagittal-T2 shows the
involvement of the ureteric circumference of 360◦ (white arrow):he left ureter. Preoperative assessment of renal function showed
onﬁrmed macroscopically the extrinsic type. A left nephron-urete
ndometriosis in the ureteric wall, conﬁrming the MRI diagnosis.
he  implantation  of  endometriosis  lesions  [14—17].  We  have
tudied  the  utility  of  preoperative  MRI  for  unilateral  endo-
etriosis  lesions.  Twenty  to  twenty-ﬁve  per  cent  of  cases
ppear  to  be  due  to  intrinsic  disease  [6]. Resection  needs
o  be  extended  to  the  urinary  tract  wall  in  intrinsic  dis-
ase  and  requires  ureteric  anastomosis  [3,18].  The  prognosis
herefore  depends  on  the  type  of  disease.  Histological  exam-
nation  revealed  29%  of  cases  of  intrinsic  disease  and  71%  of
xtrinsic  disease.  In  a  series  of  34  ureteric  lesions,  Chapron
t  al.  found  intrinsic  disease  in  37.9%,  although  this  ﬁg-
re  rose  to  52.4%  when  only  those  patients  who  underwent
adical  surgery  were  considered  suggesting  that  intrinsic
isease  is  underestimated  in  the  studies  [13].  If  we  only
ompare  ureteric  lesions  in  which  radical  surgery  was  per-
ormed  (18  cases)  the  intrinsic  disease  rate  was  61%.  This
upports  Chapron’s  hypothesis  to  classify  ureteric  disease
s  severe  and  irremovable  therefore  requiring  radical  treat-
ent  compared  to  minimal  disease  in  which  conservative
reatment  can  be  offered  [13].  Using  this  classiﬁcation,  18
f  the  cases  of  ureteric  lesions  in  our  series  required  radical
reatment.  Thirteen  had  been  diagnosed  on  MRI  as  intrin-
ic  (72%)  and  12  of  the  20  cases  undergoing  conservative
reatment  were  classiﬁed  as  extrinsic  on  MRI  (60%).  Our
esults  corroborate  the  ﬁnding  that  MRI  tends  to  overesti-
ate  intrinsic  disease  [19].  Only  one  study  of  6  cases  has
een  published  on  the  MRI  diagnosis  of  ureteric  disease  and
uggested  that  intrinsic  ureteric  disease  could  be  suspected
rom  abolition  of  the  peri-ureteric  fat  line  [19].  We  have
arried  out  a  more  precise  assessment  of  the  ureteric  cir-
umference  included  in  the  endometriosis  lesion  in  order
o  establish  whether  the  lesions  are  intrinsic  in  nature.  It
ppears  that  if  the  ureter  is  surrounded  360◦ by  the  lesion,
ntrinsic  disease  is  conﬁrmed  in  over  50%  of  cases  (Fig.  1,
nd  Figs.  4—6)  and  if  surrounded  by  under  180◦,  intrinsic
the diagnosis was an intrinsic lesion. It was conﬁrmed macroscopi-
cally by the surgeon who performed a right ureteric resection with
reimplantation of the ureter onto the bladder. Histological exam-
ination showed endometriosis lesions limited to the peri-ureteric
tissue, and concluded an extrinsic lesion.
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Figure 5. A 35-year-old woman with endometriosis for 3 years, discovered from investigation of hypertension. No alteration of renal
function. MRI shows bilateral endometriomas, lesion of right uterosacral ligament, rectal adhesions, and a nodule of 15 mm  on the pelvic
portion of the left ureter. a: coronal T2: ureteric circumference is entirely in the nodule (white arrow); b: sagittal-T2: ureteric dilatation
(white arrow). MRI diagnosis was an intrinsic impairment. The surgeon found a para ureteric left nodule, with extrinsic compression. It was
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tconﬁrmed by histological examination (c).
disease  is  present  in  fewer  than  10%  of  cases.  Finally,  if  the
disease  surrounds  the  ureter  by  less  than  360◦,  extrinsic  dis-
ease  is  conﬁrmed  in  over  80%  of  cases.  Two  studies  have
been  published  on  bladder  disease  using  MRI.  One  involved
4  cases  [20],  and  supports  the  pathophysiologic  hypothesis  of
two  types  of  bladder  diseases:  disease  related  to  neighbor-
ing  adenomyosis  secondary  to  a  previous  history  of  uterine
surgery  with  laparotomy  and  those  involving  extensive  pelvic
endometriosis  [21—23].  Our  study  corroborates  more  the
second  hypothesis.  Of  the  31%  of  patients  with  uterine  ade-
nomyosis  next  to  the  bladder  lesion,  none  had  a  previous
surgical  history.  Only  one  of  the  13  patients  had  no  other
deep  subperitoneal  site  of  disease.  Balleyguier  et  al.  rec-
ommend  gadolinium  enhancement  to  help  to  establish  the
extent  of  inﬁltration  of  the  bladder  wall  [24]. The  5 cases
d
u
iith  enhancement  in  our  series  were  correctly  classiﬁed  by
RI  (as  intrinsic).  Five  of  the  8  cases  without  enhancement
ere  correctly  classiﬁed  (3  intrinsic  and  2  extrinsic).  Two
atients  without  enhanced  MRI  were  incorrectly  classiﬁed
s  extrinsic.  Apart  from  the  retrospective  nature  of  recruit-
ent  and  the  small  population  studied  because  of  the  rarity
f  the  disease  [5],  the  major  bias  in  our  study  was  the  lack  of
outine  histological  examination  in  all  patients.  As  the  blad-
er  or  ureteric  wall  was  not  resected  in  patients  undergoing
onservative  treatment  we  had  to  trust  the  macroscopic
urgical  ﬁndings  in  order  to  classify  patients.  On  one  site
he  patients  were  included  for  ureteric  disease  which  intro-
uces  selection  bias  and  increases  the  number  of  cases  of
reteric  compared  to  bladder  disease,  which  explains  our
nconsistency  with  published  ﬁndings  [6—8].
380  S.  Sillou  et  al.
Figure 6. A 28-year-old woman with endometriosis progressing over ten years, responsible for disabling pain and primary infertility. She
had a previous history of left ovary cyst resection. The preoperative MRI showed a lesion of the left uterosacral ligament, extending to
the parametrium and rectovaginal wall. The left ureter (white arrow) is expanded a: coronal T2-weighted image, the ureter disappears
completely into the endometriosis lesion; b: coronal involvement of 360◦. MRI diagnosed intrinsic disease. The surgeon performed a complete
ureterolysis, and concluded that the disease was extrinsic. The left kidney is atrophic with impaired renal function (13% of total renal
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Runction), and a left nephro-ureterectomy was performed. Histolo
all, the lesion was indeed intrinsic (c).
onclusion
hen  comparing  its  results  against  intraoperative  and  histo-
ogical  ﬁndings,  MRI  appears  to  be  an  efﬁcient,  noninvasive
eans  of  investigation  for  diagnosing  urinary  tract  endome-
riosis  [25].  This  study  has  examined  the  ability  of  imaging
o  predict  whether  the  urinary  tract  lesions  are  intrinsic  or
xtrinsic  and  suggests  that  MRI  is  more  sensitive  than  surgery
91%  versus  82%),  but  less  speciﬁc  (59%  versus  67%)  to  diag-
ose  intrinsic  disease  for  ureteric  sites  of  disease.  Analysis  of
iseased  ureteric  circumference  suggests  that  if  the  disease
urrounds  the  ureter  by  less  than  180◦,  intrinsic  endometri-
sis  is  present  in  less  than  10%  of  cases.  Other  studies  are
equired  to  assess  MRI  in  this  disease  although  we  recom-
end  that  this  sign  be  included  when  interpreting  MRI,  in
rder  to  assist  surgical  management.isclosure of interest
he  authors  declare  that  they  have  no  conﬂicts  of  interest
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